Dr Soad Tabaqchali, Dr 0 A Okubadejo, Dr G Neale and Dr C C Booth (Postgraduate Medical School, London) Influence of Abnormal Bacterial Flora on Small Intestinal Function It is well known that intestinal malabsorption occu'rs in patients who have an abnormal bacterial flora in the small bowel. This paper describes a study of the quantity and type of bacteria present in the upper jejunum of patients with various forms of malabsorption and correlates the bacteriological findings with vitamin B12 absorption, urinary indican excretion and fecal fat excretion. Studies of the breakdown of the conjugated bile acids in the upper jejunum of these patients are also reported. Table 1 shows the groups of patients studied. Jejunal bacteriology: All patients were intubated after an overnight fast with a special capsule (Shiner et al. 1963) . The capsule was located radiologically and aspirates of jejunal fluid were obtained; the jejunal juice was cultured aerobically and anaerobically and viable bacterial counts were carried out using serial dilutions (Miles et al. 1938) . The 16 control subjects had sterile jejunal fluid on culture. By contrast, all patients in the other two groups had bacteria in their jejunal fluid.
The bacterial counts in these two groups, plotted logarithmically, are shown in paracolon millilitre, whereas it was much lower in the patients with partial gastrectomy. This difference is statistically significant (P <0 05). The total bacterial counts did not differ in patients with Polya or Billroth I gastrectomy but there was a difference in the type of organism cultured. Patients with Billroth I gastrectomy tended to have a mixed bacterial flora, in particular Strep. viridans, whereas the patients with Polya gastrectomy had a preponderance of coliform organisms.
The type and frequency of the bacteria isolated in 50 patients are shown in Table 2 . By far the commonest organism cultured was Escherichia coli. Serological typing of the E. coli was therefore performed; the serotypes were similar to the normal colonic inhabitants and no enteropathogenic strains were isolated. Vitamin B12 absorption was studied by means of the Schilling test, giving an oral test dose of 1-2 ,ug of radioactive vitamin B12 with intrinsic factor. The results are shown in Fig 2. There was marked malabsorption of vitamin B12 in 9 of the patients with stagnant loop syndrome ranging from 02-4-5 %, and all these patients had high bacterial counts of E. coli in the jejunal fluid. One of these patients had an almost normal absorption of vitamin B12 (Fig 2) and had a much lower jejunal bacterial count, only 100,000 colonies of E. coli per millilitre.
In patients with partial gastrectomy and high jejunal bacterial counts there was malabsorption of vitamin B12 and the degree of malabsorption was determined by the type of organism isolated. There was depression of vitamin Bl2 absorption in patients with predominant cultures of E. coli in the jejunal fluid, whereas in patients with other types of organisms vitamin B12 absorption was usually normal.
These results confirm that E. coli in the small 3,U ' Section ofProctology bowel interfere with vitamin B12 absorption in the stagnant loop syndrome. Moreover they may also depress the absorption of vitamin B12 given with intrinsic factor in the postgastrectomy patients. This may contribute to the vitamin B12 deficiency which occurs after partial gastrectomy and indicates that B12 malabsorption is not due solely to lack of intrinsic factor in such patients. Urinary indican excretion: Indole-producing bacteria, particularly E. coli, metabolize the amino-acid tryptophan to form indolic compounds which are further metabolized in the liver to form indican. Urinary indican excretion is raised in experimental animals with blind loops (Tonnis et al. 1932 , Donaldson et al. 1961 . Urinary indican excretion was therefore measured using the method of Curzon & Walsh (1962) to determine whether there was any relationship between the jejunal bacterial flora and indican excretion.
Patients with stagnant loop syndrome and partial gastrectomy who had E. coil or indoleproducing klebsiella in the jejunal fluid all had raised urinary indican excretion. Those with normal indican excretion usually had other types of organisms or a low count of E. coli. There was a significant correlation (P<0-01) between the urinary indican excretion and the number of viable E. coli cultured from the jejunal fluid (Fig 3) . Urinary indican excretion may therefore provide an indirect measure of the presence of coliform bacteria in the small gut. Fwcal fat excretion was measured on two threeday stool collections using the Bowers method (Bowers et al. 1964 ).
In patients with partial gastrectomy, there was a significantly higher bacterial count in those with steatorrhoea (35 x 106 organisms per ml) than in those with normal fecal fat excretion (7 x 105 organisms per ml) and this difference is significant (P <0-001), as was also shown by Wirts & Goldstein (1963) . The relationship between the faecal fat excretion and the bacterial count is shown in Fig 4. There was a significant correlation between the degree of steatorrhcea and the jejunal bacterial count (P <0001). These results are in keeping with the generally accepted theory that bacteria are the cause of the steatorrhcea in these patients. Bacterial breakdown of conjugated bile acids as a cause of steatorrhawa: The normal small intestine contains conjugated bile salts only. On reaching the cmcum they are deconjugated by colonic bacteria to form free bile acids and other metabolites (Bergstrom et al. 1960) . It was suggested by Dawson & Isselbacher (1960) , and further studied by Donaldson (1965) , that hydrolysis of the conjugated bile salts to free bile acids within the lumen of the small intestine by the abnormal bacterial flora may cause steatorrhoea in the blind loop syndrome, since the free bile acids and in particular deoxycholic acid have been shown to impair small bowel function by inhibiting esterification of fatty acids in vitro and also to be less efficient at micelle formation in vitro (Hoffmann 1965) , and in vivo (Kim et al. 1965) . In order to investigate bile acid metabolism, thin layer chromatograms of the jejunal juice were performed on silicic acid using Hoffmann's solvent system (Hoffmann 1962) . In a patient with jejunal diverticulosis with high bacterial count and steatorrhcea, the chromatograms revealed surprisingly large amounts of free bile acids, cholic, chenodeoxycholic and deoxycholic acid. The free bile acids present in several patients with high bacterial counts in the jejunum were measured quantitatively using a modification of the method of Ganshirt et al. (1960) : the amounts ranged from 05-3 0 ,umole/ml for cholic acid and from 0 2-1 5 pmole/ml for deoxycholic acid. These concentrations of deoxycholic acid have been shown to be toxic to the intestinal mucosa in vitro (Dawson & Isselbacher 1960 , Donaldson 1965 , and this altered bile salt metabolism may therefore be the cause of the steatorrheea in our patients. Dr F O'Grady (St Bartholomew's Hospital, London) Differences in Ammonia Production by Faecal Bacteria of Patients with Hepatic Encephalopathy We have made serial counts of the principal bacterial species, both aerobic and anaerobip, in the fLeces of 17 patients treated for hepatic coma. We have also determined the ammonia-producing capacity of each of the organisms isolated using specially devised media. As judged by this method the capacity to produce ammonia was virtually restricted to the Gram-negative aerobic bacilli and even amongst the more active species there was considerable variation from one strain to another.
During and immediately after treatment with neomycin, no aerobic Gram-negative bacili were recovered from the fteces and no ammonia production was demonstrated. Within a few days of cessation of treatment, ammonia-producing Gram-negative bacilli usually reappeared suddenly and were often replaced by increasingly active species. In some cases actively ammoniaproducing species of clostridia later appeared.
The rapid resurgence of ammonia-producing Gram-negative bacilli was curtailedin some cases dramaticallyby feeding foods rich in streptococci and lactobacilli such as milk and cheese or by administering dried cultures of living lactobacilli in the form of Enpac. Correlation of the emergence of ammonia-producing organisms in the faeces and the venous ammonia level in patients treated in this way suggested that dietary changes may both delay the resurgence of metabolically undesirable strains after cessation of neomycin therapy and deprive organisms metabolically equipped to deaminate protein and other amino substances of their supply of suitable substrate.
The following paper was also read: Antibiotics and the Gut Dr A M Dawson (St Bartholomew's Hospital, London)
